C 10 H14ClNO 3 , monoclinic, P21/c (no. 14), a = 7.2706(2) Å, b = 14.8440(5) Å, c = 10.3910(3) Å, β = 101.101(2)°, V = 1100.46(6) Å 3 , Z = 4, Rgt(F) = 0.0268, wR ref (F 2 ) = 0.0735, T = 100(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Source of material
All chemicals and solvents were used as purchased without further purification. The melting point was determined using a Mel-temp II digital melting point apparatus and was uncorrected. The solid-state IR spectrum was obtained on a Bruker Vertex 70v FTIR Spectrometer from 4000 to 400 cm −1 .
Dibenzyltin dichloride was synthesized by the direct reaction of benzylchloride (Merck) and metallic tin powder (Merck) in toluene according to a literature procedure [5] . Dibenzyltin dichloride (0.37 g, 1 mmol) and 8hydroxyquinaldine (Sigma Aldrich, 0.16 g, 1 mmol) were dissolved in methanol (20 mL) and the mixture was refluxed for 2 h. The filtrate was evaporated until a white precipitate was obtained. The precipitate was washed with n-hexane and recrystallized from a methanol solution. The title compound was isolated as a side-product obtained from the slow evaporation of the solvent. Yield: 0.05 g (21.6%). M.pt: 494-
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.98 Å) and refined as riding with U iso (H) = 1.2-1.5Ueq(C). The O-and N-bound H-atoms were located in a difference Fourier map but were refined with distance restraints of O-H = 0.84 ± 0.01 Å and N-H = 0.88 ± 0.01 Å, respectively, and with U iso (H) set to 1.5Ueq(O) and 1.2Ueq(N), respectively.
Comment
The crystal structure of water-free 8-hydroxy-2methylquinolinium chloride has been determined previously [6] as have its dihydrogen phosphate salt, isolated as a monohydrate [7] , and 2-chloro-5-nitro-benzoate salt, as a dihydrate [8] . Further, there are examples of the monocation being the counterion to metal complex anions [9] . During the course of studies on the synthesis of dibenzyltin Schiff base compounds [10] , see Source of Material, crystals of 8hydroxy-2-methylquinolinium chloride became available as a dihydrate, (I).
The crystallographic asymmetric unit of (I) comprises an 8-hydroxy-2-methylquinolinium cation, a chloride anion and two water molecules as shown in the figure (70% displacement ellipsoids). As expected, the 10 atoms comprising the fused-ring system are co-planar, exhibiting a r.m.s. deviation of 0.013 Å. The planarity extends to the hydroxyl-O1 and methyl-C10 atoms, which lie 0.008(1) Å above and below the plane, respectively.
Significant hydrogen bonding is found in the crystal of (I). As indicated in the figure, there are charge-assisted hydroxy-O-H· · · Cl [O1-H1o· · · Cl1: H1o· · · Cl1 = 2.240(13) Å, O1o· · · Cl1 = 3.0617(10) Å with angle at H1o = 168.6(15)°] and pyridinium-N-H· · · O(water) [N1-H1n· · · O1w: H1n· · · O1w = 1.856(12) Å, N1· · · O1w = 2.7218(14) Å with angle at H1n = 169.1(13)°] hydrogen bonds as well as a water-O-H· · · O(water) [O1w-H2w· · · O2w: O1w-H2w· · · O2w = 1.866(14) Å, O1w-H2w· · · O2w = 2.6979(14) Å with angle at H2w = 177.5(17)°] hydrogen bonds providing direct links between the components of the asymmetric unit. The remaining water-O-H atoms form chargeassisted hydrogen bonds to the Cl1 atom [O1w-H1w· · · Cl1 i : H1w· · · Cl1 i = 2.385(13) Å, O1w· · · Cl1 i = 3.2035(10) Å with angle at H1w = 162.3(15)°, O2w-H3w· · · Cl1 ii : H3w· · · Cl1 ii = 2.306(13) Å, O2w· · · Cl1 ii = 3.1513(10) Å with angle at H3w = 171.7(17)°and O2w-H4w· · · Cl1 iii : H4w· · · Cl1 iii = 2.326(11) Å, O2w· · · Cl1 iii = 3.1677(11) Å with angle at H4w = 173.6(14)°for symmetry operations (i) x,
. This pattern of hydrogen bonding gives rise to a three-dimensional framework. Globally, the cations stack in columns parallel to the a axis with alternating pyridinium and C 6 rings being almost superimposable, enabling the formation of π· · · π stacking interactions [Cg(N1,C1-C4,C9)· · · Cg(C4-C9) iv = 3.7016(7) Å with angle of inclination = 1.08(6)°for (iv) 1 − x, 1 − y, 1 − z] to further consolidate the packing.
A further analysis of the packing was made by calculating the Hirshfeld surfaces (including the full and delineated two-dimensional fingerprint plots) using Crystal Explorer 17 [11] and literature procedures [12] . The major contribution to the contacts of the overall asymmetric unit is from H· · · H, accounting for nearly half of all contacts, at 48.9%. Significant contacts also include Cl· · · H/H· · · Cl [18.9%], O· · · H/H· · · O [9.8%] C· · · H/H· · · C [9.0%] and C· · · C [8.6%], accounting for the bulk of the remaining contacts. An analysis was also performed for the individual water molecules as such calculations are useful in distinguishing between comparable molecules in a crystallographic asymmetric unit [13] . Indeed, significant differences are apparent in the percentage contributions to the individual surfaces of the water molecules reflecting the different hydrogen bonds formed by them. Thus, the major contributions to the Hirshfeld surface for the O1w-water molecule are H· · · H [50.3%], O· · · H/H· · · O [39.0%] and Cl· · · H/H· · · Cl [8.3%]. This compares with H· · · H [54.9%], O· · · H/H· · · O [28.4%] and Cl· · · H/H· · · Cl [14.0%] for the O2w-molecule. A comparison of the contacts formed by the two molecules shows decreased and increased contributions from O· · · H/H· · · O and Cl· · · H/H· · · Cl contacts, respectively, reflecting the formation of half the number of O-H· · · Cl hydrogen bonds for the O1w-water molecule compared with the O2w-water molecule.
